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Abstract of JP2002355084 

PROBLEM TO BE SOLVED: To provide both a new nucleic acid probe for simultaneously assaying 
target nucleic acids with a simple apparatus when one more kinds of the target nucleic acids are 
present in the assaying system and a new method for assaying the nucleic acids using the probe. 
SOLUTION: This new nucleic acid probe for assaying the nucleic acids is characterized in that a base 
sequence is designed so as to reduce fluorescence intensities of both a donor dye and an acceptor 
dye when the probe is hybridized to the target nucleic acids and the dye is labeled in the single- 
stranded nucleic acid probe labeled with a plurality of fluorescent dyes so as to form at least one pair of 
fluorescent days causing a Forster resonance energy transfer (FRET) phenomenon, i.e., the pair of the 
fluorescent dye (the donor dye) convertible into the donor dye and the fluorescent dye (the acceptor 
dye) convertible into the acceptor dye. The new method for assaying the nucleic acids uses the probe. 
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x . M®?v-7mmmv\4 7v?jx itz t z 
mmmzm&tmm. 1 iztmnmmzmm 

FL, BODIPY 493/503, 5-FAM. Tetramethylrhodamine, 

t tdze-iuwx'bm im. i ttzu 2 fcwmcomm 

m^r-ttt i 1 ~ 3 cov ^ti^mizi m 

[ft*«5] Tmrv-y-hK ^m^zh^x y 
i—&mxmw& tix&*). ^mmru-zr-h^m. 
miz&^xmmmiz;\4 7'yyjxitibz. mm 

1 &v m 3 ig^it-c . mmttcom-mmzG ( ^7 

) 5^&< t i> 1 J§S#£-tl> J: 3 ifSru- 
^<7)JS»i2?iJ*W$iiTv^it^J5 1 ~4 

[«*«6 ] &&rn-7>\ mmtmizs^ 7v? 

-7'- m>^ 7 U -y b'^iWS«M*^< k t-o 
cog (/r-y) tc (v-hs/y) <^7-£)E2fi£-fS 

msm ] y i--^mtimmrxj-y<r> 5 ■ 
(5' ) zmmLx^m-%mi-6<7)^ 

i^fr~mz%m<r>fflmm§<mmm£Tu-7 . 

111^8] K7-fe*#;«m-7<?)3' *sas 
(3* *ffi£-£tj\ ) ^gi$LTV^ff*3Sl~7W^ 

[18**1 9 ] 5 ' 3t«S#G £ £12 

[SMI 0 ] &$ro-:/<7)3 ' *3gjJ&S#G2£ 

(2ct\ *^3- ^fYi—mxwm^tLx^hm 
sms {zimnmmmmwmru-r. 
[ mm in &%<bi> -mxtnmmymvmi 

r%\ztm<nwm , mv>mmmrv- 7xh ->x,% 



mmmsz)\A 7v ?4 xthmmmmmm 

mmxt^mm&m* h mmmmmwm. 

mmmz^ 7 y ?a xz&x . mmfemwttmm. 
wx3-7<m^t^< t hwmnmom&m: 
x. >^7v w -b-v 3 ymmzm&msmmm 

irnm 1 23 ^<t ^-mxkjrmmmjm^. 
fcv^> mm. i~io < k t v ^*>-JS^ie 

[«^« 13] 9% < k t-SJ,Xbc7)gW^i?^#4 

(polymorphism) i 
TtJi/fcil^M (mutation) Srjgtf t L< «iil^tl> 

^ratcfc v>t . if %m i~io < 1 1 v 

&A^^y^x$ii-c. mmmmwmru- 

7crM<7)^.t^£< t%>mb.<7M<?)WL<r>%l%:X\ ^ 7 

y ^^f -if- 3 >-B?^fcfc(ti»a!i^ft^^^^M 

t»L<{2Sl^-ri»S9^-yh^fcV^-C, it^3Sl~10 

<ryy%< k h^iKfr-mztmmmmfemvmm 
M7v-7Ztt£Mzmt$> <r t Mmti-mtt) 

mm 1 5 3 mxm n^an ^ib^o^si 

mgmnwmfa t l < (iSB^*^ v iz^t 
ixhmczhhmm. 1 1 tint 1 3 tism^isKsis 
urn. 

[000 1 ] 

WW^t, *tt^6ircj!ll*jt:flR£t4SWSil8 
*SI®t4 (S^S0^K^4t-&^{i|5jB$HSg 
4 ) iztbmwmrn-f. *v>7a-7m^ 
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[00 02] f¥L< liForster(2£ti:f luorescence) re 
sonance energy transfer (l^TFRETi: V>3 . ) W&t: 

mm<7)%m (polymorphism) ttdi/&£tf£m (mu 
tation) Z%ffii>KlMfc-th1f&. %hmz*tl\,Z 

mmthm%.*-v k %k'izm-f&. 

[00 03] 

IWknMil -*^'J^?Wh'C, FRET 31 
1 5^ (No. 7, tifl^) , 7 2 8-7 3 3, 1 

* - ? y vywmth hnx'h o . wmsfemzt 

&zk*mtitii><7)xn%\\ 

[ooo4j mwmimwzmmtLtMfoz w 

ochemistry. 34^. 285-292H. 199530 . ZCD^lZ 

a^xte. tmTv-rmmmkiz^^vyjxi 
4><?)%fttemiztix. &*amti&w<jMzi> 

K7-n-7#mW&BH;:>M 7U ^4 X-f 4 , 7o- 

ttx. yivxv^vnmt&mMLx. Km&m. 

m&izmff&tz^zkiz**). mmmmm 

[0005] *wmwi. mrtmrn-rnittt: 
uz, mmmt^rvyjxLfctziz^wur 

7&4$l?7n-7£liS?&LT#£ (Nucleic Acid, 29 
Nol.6e34. 2001 ^ ; EP1046 717 A9 ; ^2001-2863 

oo(P2ooi-2863ooa) . z<Dtm7°a-7i l z--*m<7)*v 

awaastc-M 7*y ^ x-fht. leemmm&th 
x 0 izmftmb mmwmztix^z . .roa 

tff-K#J®*fc*JttSG {77 -V) tC(yhyy). 



ftf££fe#l&£$ft4. 

[0006] Sl^fc:^SIioMWm&s#itt4^ 

txim mz3ma±) ^mmmmmmta-ri 

bit. WM%%i>m%&b^dZb*jmL, *tit>e> 
£&4 £ t L , 3£Wtf*&fr 0 fc&4fctf>(::#ig 
[0007] 

imwm&LXob-rzmm] *m?mmt. mz 
nmuz&fr, y ? k cfret^ 

m\ § S £ tmtm^T-i-Zb-h ¥ i— b 7? 
*r*-fefl?£3££L£&K7n-7Kfc^-C. fS#& 
M5£§J8rc\ &*<bt>^m)± (-f&;b*>, 
tti»K) O^W^K^Pl^(:Sl^t'#. fr^ffi&X\ m 

K7'o-7tV^^^$>4. ) Zmt&ZbX'b 
tfflfflSM fc^o 4 . ) & <<>tffc*tf>tSR 

[0008] 

fc. *<m&. ®%.<?>Fi—mb*tib*tz%'t7? 
■tT?-&mm^x v*^ Y<rm&>m. 

?4 x-th b.'^y y ?4 -tf- 3 y Mmx'T-D-7 
• &SgHHr# <«Btro-7**WWaKfc^N>f7*y^-f 

oiaiaia*^(c* l < ^-1-4 1 z b 

it. *mUM*1r&tomzm^X%!&.Ztit: i<DT'£> 
4, 

[0009] -r^b*>. 
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o. ) b7?±X9-m< l z%WUmit&m(WF. 
79±7fi-&tbm. ) <7)^7-i^<bt~^ 

^xvxjxitzbziz. 7?±7f-&m<m*m 

2 . h ma xv7 ?*7?-&m<mmi&ti i & 
[ooio]3. vi—&mt & *)i%i%%&mt><mi 

PY FU BODIPY 493/503. 5-FAM. Tetramethylrhodamin 
e. £Mi(>-VMkX'&2>mi 1 &tdi2£Mm<r)tm7 
o-7\ 4fc, 

4. \<1--&mk7?-t7?--mcO-ttcr)&m^7- 
fcfrt 5 Bute 1 ~ 3 OV^-fihj^tcEJtt^eoKro- 

[001115. ^KTP-^. WC 

\ i +~&MTmmztixt5'). ^mtmxn-xmm 

mxv-7izj\4 xv m xLizmmswiffl&mfr 
t>i%^i3&mf&tix, wmst^mmm^G (x 
7-y ) m^< 1 1 1 ummth i 3 fc, mxn 
-ycoJsaiB^i*w$iirv^BuiBi ~4t)\vftib> 
-izmmmmxu-x. ttz. 

>m 7 y -y HoMawa»#f*«^< t t-ocoG ( 

-y) fcC (yhyy) O^T-Sr^-rSidt^ 3 

d -xnummiwm; ztix ^& tote i ~ 5 co^ 

l^-Kffif^&lgTn-^ 4*. 
[001217. Ht-felilirn-^ 5 ' *S 

*(5' ) ^^trv^fiiei~6w^ 

8. \*i—mtfimxu-X(?>3 • *sggp (3* 

) Sr^LTV^H()iai-70^-m*^-^fB 

9. tmru-7<r)5' m®£Mi> i GttzliCX\ *>o 

5' *ji*<H^-fe*Tiai$n"t^4«nE7fciE«o 

1 0. tmxu-x<r>3' mmi&mtfG£tzi±cx\ *> 
03 • ^m+-&mx-mmztLx^hm3i8iiziffi 
mmru-x, &tz. 

[0013] 11. >j?%< t h-witmmmm 
tEth ju^tc, fftfi 1 - 1 0 ct)^^< 1 1> v^-m*»- 
i>ztm<^mru-xx'hnx . mmmm&^x 
oyjxtzim7v>-7T\ fr^mmmnmm m 

Krn-^tswftK^wry^x$^T. 



thmiwm cot, #tcsi:tuo. ) <m<m& 
x\ ^xvx^x-^vymmzmmmMim. 
m&<m'j?&m%.-?izb zmbt&mm&j 

1 2 . b h-m&±mtow®&ffiL?zm&!k 
izmmm&nmmzwfct&^vHzts^x. m 
te 1 ~ 1 0 <r&tn <bi>\, ^t^tmwmcxu- 
xzttttdmm-zzb mm tmmm* 

•xK 4fc. 

[0014] 13. >y%< b h-witnmttmm>*& 

&tmfemzm&mmMV>m (polymorphism) 
ttl\3./t$kXmm (mutation) $ j^f *> t < ttilft&f 

4*&teBwc* Hutei-i O0yJ?%<bi>^itU)^ 
izim<mmxti-xx$>r>x. mmtmnno&b'j? 
%<bm&<m<m.x', fr^mx&vwzh®®. 
x*-x*w&k&rt&*. wmmbmkxu-x 
Z'^xvyjxz-ttx. m^xn-x<m<mb^j: 

< b iHR<3»0R£>»*c. >W ry XA -tf-v- 3 y 

bzmih+iwmsBtP&sLttiit/tsjiwm&m 

fet&Mfc^vhfcte^X. MIEl-l 0cO^<i:i 

^i^ti^zsmmrnxv-ri^itziami-h 
z b zimbtim&i®M<7)m£tzii/}5£xmmz 

mi>l< vh.ttz. 
[00 15] 1 5. fTIBl 14^41 3iz§m<nmm 

ttz\mm&*x'hhc\ b *mibthfflgm%. 
i6. wmrnm. m>m.wk. tisimm&Mk 
fts«wei 14^(41 3(;iem^fti?i!i^r^. 

[00 16] 

ra-^cfev^T. sgro-T-^wftK^N^ ry 
xAxuzb%\z, xu-x-mw^xvvm-&# 

bwmbthmxu-xx'hh, zwx-mzL 
m&tf&&s&t& x 0 tzmztvtztnx-Jbz. 

[0017] *»Ulfc*ttvt , TD-T'-ftgyW xo 
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kvmti, 

[0 0 18] *fMJJfctJVvt, DNA. RNA, 
cDNA. mRNA. r RN A, XTPs. dXTP 
s, NTPs. d NTP s „ «ro-7\ "sW-tt 

vr. to&Rss. m&m. mmmm. pcr, 

RT-PCR. RNA-primed PCR, Stretch PC 

r. sipcr. a i ummmmttzPCR^ §>mpc 

R. i^75-^7-5rfflV^PCR, PNASrfflv^P 
CR£. A^ru^Hf-^g^rz-fe-f^ (hybrid 
ization assays), F I SH(fluorescentin situ hybri 
dization assays)?ji£. P C R^Tj£(polymerase chain 
assays ) „ LCRJS (ligase chain reaction). S 
D^r£(strand displacement assays). fl&fft/vf 70 
y-^-bf— competitive hybridization). D 

NA-f--y7\ &»t*fflffl ( SfS^^aiffl )T>UA* s 

np — iasam^s) . Miammmn 
jhswl we. mmx^m 

tooi9] *m\£ts»xmm£kte. wwmm 

ZbZZ? . *%m£to^XWmim 

w tlx. m^mm. p%<bt-wj±<Qmtm 

fr d £ i 4 . JhEOttMOJlflcM k LT . D N 
A. RNA. PNA, ■*V3 l ?tt s sV#X9\s1t+V 
(oligodeoxyribonucleotides) . ^"'J rf'JjJO? ^l^Jf-f- 
K(oligoribonucleotides) 4£. BUfe&lt^Mfc? 

mmmzmf i -r t #t*# h . ^wfgtfpssgt l 

T2'-0-^f-;U (Me) RNA^fitfj^fcifctf-CS 
5. 

[0020] *^tii{t§FRET^tt3^T 
*i:£D1§4K-J— 4«5r<i:i. a. «jg« 

m-mmti. ®m.m;mc?h. t>. a*x*/Mf 

(77-feT? -feigns D#&£S) 



tahh. c\<7)&mfttzi-mX'btitfk<7)£o%{><7) 

U£>ft4 (Nucleic Acid. 29g. Nol.6e34 . 2001 
*) . Witf. Kf— fS*fcLTIi, BODIPY FL (ffig 
£ ; a 9- ■ To-7 (Molecular Probes)^ 
M. *EB) . BODIPY 493/503 mm ; =EW#a9- ■ 
7°V-7 (Molecular ProbesJftiL *ll) . 5-FAM. Te 
tramethylrhodamine. 6-TAMRA. yiV^V^-iV (fluor 
escein) tttitmmm (mitt. 7)VitV*4> 
■iVtti'T^—V (fluorescein isothiocyanate) (FI 
TO l>L<&Z<r)mmtm. Alexa 488. Alexa 532. c 
y3. cy5. EDANS(5-(2'-aminoethyl)amino-l-naphthalen 
e sulfonic acid)). n-/Sy (rhodamine)6G(R6G)£ 

Mt*<mm mitt . fhww-^wy 

f^x74— h (tetramethylrhodamine isothiocyanat 
e) (TMRITC) . ^rt-(B0DIPY)FL/C3 "tls* 

■ 7°0-7'(Molecular Probes)itS. *H) . 4< 
ft- (BODIPY) FL/C6 (iSH£ ; ^^^7- • 
y(Molecular Probes)aS. *H) . ^'rt°- (BODIPY) 
5-FAM mW& ; =El/^a5- • 7"n- 7" (Molecular Pr 
obes)tt^. *[!) . y+C-r (BODI PY) TMR (ffi^S ; ^& 
1/^*7- ■ 70-7" (Molecular Probes)ttS. * 
II) . £fcli*<3g&*tt (Mi.tf. »i?T tr— (BODI PY) TR 

(ffig^ ; • 7°n-7'(Molecular Probes) 

tt^. *H) . ^rb°-(B0DIPY)R6G (^#S ; ^El^f 
j.7- • 7°n-7' (Molecular Probes):£tlL *H) . 
*ft- (BODIPY) 564 mm, Tn- 
7(Molecular Probes) itS. *ffl) . ^rf- (BODIPY) 
581/591 mm ; ^Vdf a 9- • TO-TXMolecular 
Probes)^. *H) ^flfSItmS. 

[0021] Mffitf)* TfcJHKr K-y--fe*k LT . BO 
DIPY FL mm ; tl/Jfa7- • TQ-T'fMolecular 
Probes)^^. *H) . BODIPY FL^COMiefeS (ffiM 
^ ; "tU^jL^— ■ 7°V—7 (Molecular Probesjft 

*ll) . BODIPY 493/503 mm ; t^a7- • 
ro-7 (Molecular Probes)ttS. *ffl) . 5-FAM. # 
re-(B0DIPY)5-FAM(ffi&S;tUdra7- • Tn-7 
(Molecular Probes)ttS3. *ffl). Tetramethylrhodami 
ne. 6-TAMRA^fc'5r. J: >5»®^tc7)fc LT. BODIPY FL 

(ffi^& ; ^l/df *5- • ro-r (Molecular Probe 
s) ffiH, 51®) . BODIPY 4<B/5Qimm ; ^ 
- • 7*n-7* (Molecular Probes)ttM. *ffl) . 5-FA 
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M. Tetramethylrhodamine. &-TAMRA&fc' £*£(f b 
1 0 0 2 2 ] ifcT^-fer^-fe»iHRfcFRE , nR«fc: 

cotmizmf^z. %^xm*t&%$>if. bodipy fl 

mW:% ; ^U^-j-y- • (Molecular Probe 

s) ttSSL #11) . BODIPY FL^COMiafeS (ffi&S ; * 

i7- • 7°a-7* (Molecular Probes)ttSS. * 
II) . BODIPY 493/503 (ffigg ; * *5- • 7d- 
rf (Molecular Probes) ItIL *SI) . 5-FAM. tfrf 
- (B0DIPY)5-FAM (j§f|£ ; ^U^jl?- ■ 7U-7 

(Molecular Probes) ftgL #11) . Tetramethyl rhoda 
nine. Wtm&ZZY1--&mt'?&%b\t. X-o 
(rhodamine) . BODIPY 581/591 (ffi&S;^ P 
4f *5- • 7°n-rf(Molecular Probes)^. *!!)& 
b'ZT ? -feT 9 -&Mbi~h Z. b VX'f h . Lfr Ltctf 

*mizts^x. zti^nimizmfezti&tnx' 

[0023] UtoBSMc/N-f rfy ^ X$^s#3») 
$$rfn-rf{±, jryrfr^yytfJ^M-f-H-Cfli 
jSSfrO vt fc «k V* L . * U rf 'J ? KTlf Jft 

?:fry rf^l^f-K (chimeric oligonucleodite) X' 
fc«fcV*. *ft60*Urf*71^:tf-Ktt'rtJW^*S 
ttft t <Ott J; V>. flSISWMEtt^Sttfcal- U rf* 7 

[0024] «neofl?|swfli**»tJt a y -dj ? 

f - HOtWWWffik LT, * 'J rf* J? M"* 

<vm ( y*-*t l<{4t*^vu^-^) awa*<«f 

* d £ #T'# S . vmizli y *> L < itT** x 'J 
^SMP«^^ 5 tH. A*«fcti, 2'-p- 
7tV*)W) rf'J #??ls*f-K(2'-0:alkyloligoribo 
nucleotides) (&~r\ 2 , -p r 5r2-0-tCB&|B-f ) . 2- 
O-T/M-l/y* 'J rf'J #* ? l/** H ( 2-0-alkyleneol 
i gori bonuc 1 eoti des) „ 2-0-<y : J)V% U rf 'J # 5 9 
Vitfr K(2-0-benzylol igoribonucleotides) £M>jrf h 

zttfx'$&. 3&*yrf*?M-f-Fu:» Jt-yrfy* 

Uli<>y;Htli (x— f;HS^t) SfuC^S 



WPX& % 2-0-x^- \s>*yd-yx?]s* 

* k*\ ^ ittt-o-os;^ y ^y ^ u?rf- h 

ftlz#miz\t. 2-0-^ y rf y ^7 ^ 1/^-^- H 

( WT. #tc2-o-Me^- y y ^ usj-f - h* t mi~t 
i. ) * s fflv^ni>. znxiztemm**. *yrf 

&t 0 , *m<omt7o-7<7»\4 7V 74 3 

ysft^i6j±-r s . >w 7v ^ a -tf-x 3 >%mimt 
it, *mnmL7u-7m%mn&mj&(?>m 

m^±-t h . . *»«fc:tj . ^- y rf5 ^ 

a* y rfy #7 ^ u*f - Hi> t< ii*^)}!ti6r* awc-t* 

y rf y ^7 ^ z-o-T^^f ^ * y rf y #5 ^ 
i/stf-H. 2-o-^y^^yrfy^^^^m. ^ 

a<7)^TS (Nucleic Acids Research, 2 6^, 2 2 2 
4~2229^-x\ 1 998^) t 
tz . GENSET (fl^^a ) ( 7 5 ) *>'®|£^^^tf o 

[ 0 0 2 5 ] j^. 2-0-^^-;^ y rfy ^5 ^ H 
(OT. mz2-Q-He*Vzfy#Z7U*1~Vb^0. ) 
<D£d Krt£MZ titi RNASr^'J rfr^^f s s 0 7 V 

N A# r RN AWfflJgtfflV^ k»4 L^feSbW*^ 

«t*4RNAj8««r. 8 0-1 0 Or, «P*t<{i9 
0~100°C, gjf(C(i9 3~9 7r-C\ l~15ir 

ia, »^t<{i2~i om *awi3~74Ha. jn 
?4*-i'B>mm*fa±£^h<?>\izw&X'bh. 

[0026] SC, ^BJ^KKT-D-rfcT), A-f 70 
74 -fe'-x 3 yttQ£E5lffl«^)A^ rf'J 7 A Hf-y 3 
y$$£M£-Wf Sfcttfc^U^-rfo-rf (helper p 
robe) -k)\4 70 7 A *£-is a yBUmmzMXt&Z 

btffmx'hh* <r<oi§^\ ^A-ro-rf^yrf 
? 9 Kkw- y rfr^- ^ y y ^ u^f - h x * y 

rf 'J ^ ^f- t % *fc . fflBk 
fiSSrSftJtJfy rf5 ^U^-f HTt J:v\ fiEo^y rf 
% 7 Vitfr Y(0—Mb LX . PCR*ftttJV^Ttt7* 
V-K (forward) SkLT (5*)TCCTTTGAGT TCCCGGCCG 
G A (3'), A'y^V-H (backward) MtLKiV)^ 
-X (reverse ward)Mi: LX (5' )CCCTGGTCGT AAGGGCCA 
TG ATGACTTGAC GT(3')&6J£gE?!l<9icD£*<f i>Ci: 
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[0027] **BBwea»7 , o-^<^a««^3 sm 
tinted mtonRHAzm&t&tiif'e^nfe 

§MC#?tt'U *»RNA«ft#»l 5 OpMiT'RNA 

[oo28] mtru-yzm^iwikwi y o ^ 
-if-v3y^ratcJ;i»RNAc7)ji!iS{^v^r. «rn 
-rt tt* y r/T^i^y ? u*?- mt Mi* 
y rf y #7 ? KfW»fflv^*iT » fc. rn Aji-e 

n Ak <r»\A 70 ¥A -b'-y 3 VW£1£M< . fetttfc 

77ymfeix&^\A7vyA-e-i'3>'WBi:?T 
ot^o m.m m&m&i ix v ^ . cjuat l 

mmttz o#-z.m$imfcrv-7$m^x^z 
<7>x. mrn^wt^xm^mx'^ 7 y r-f 

a >KJS5^ff dc\b tfX'% h . R N A^s&fg 

*mvsmizto^x>\A 70 ? -a -t-^ 3 j^smtn* 

Wfcl 0 0%fc&9. ^IttiMfS. ifc. 

[0029] *l|B|(0/n-7(7)Mi 5~6 0T'$> 
0. #i L<(±1 0-35, tt£tf£L«21 5-20 

"C**. 6 0*SiS«^li, Fisttr&fcfflvxfckSM 
IBRD j£fttt#£ < & 0 , *HBJ!<D®ffl8B£i@W> 3. CI 

i: fc** . 5m<7>%&\±, fffimtv^ 7 y ^4 
[0030] -eoffijtJi. &igTo-7^\ 
r*<s^*ssgS5^*iv^r mtni^w r y ^ x ut 

%mu-7{Z}\A707AXLtzWmm<»* 
1 L 3 t&mmtiX , gftftKO&2£ft 

tec (yhyy) ifcttG (^r-y) A^SKkti 

tiX^&ZbX'bh. 



[ 0 0 3 1 3 m L< (2, 8K7a-7A«. KM: 
; vf ^ y :M -b*- v 3 y t S . H feSStSWUfc 
fcV^TTn-^-^KA^ 70 «y H^ScfSSW*^ 

X^&ZbX-$>h. XOtttKii. 

{i-e^s^^rts^^^f-Koyyiai, ttzuo 
x-x<Do\\mx'h%> . 

[0032] H^-fe^t3J:t/r^-l:7-^-feSco^ 

3' *^ggg (3' 5jdSffi3S^^. ) X'bl. tit. H 
^- feS*W7°n-yco3' *mz&UX. 

oyw&tMtox-Ammmix^zbziz. r? 
*7?-&mmWi7x2-7<r)m*i> L<\t5 - 
(3' imimzistt. ) x-ht. *i&zwm-m 
sizte. m%<ot&rc. wmvxbxw m 
mco-iTx, v>w&*wmu flwrty#- 

*bT9±79-m<nmmsLWBmtw o 
(Tiatis^L^. ) ) . ifc. ««*^rr4^ih- 

*56Wfcfe^T«H^-fe*. T7*7?-mmzm 
+ ^SIK LT fcv vc t lofe^fr $ i j(6fc*{f J: V ^ k 

[0033] \*i—&mbT?*7fi~&m<?)wm®& 
mmMit. * j mizit\ ( i—&mb7 ?*r?-2& 

crfeM^T-ctiimizmftltf. -&W£{iO~5 0 
» #*L<J20~4 0ffil. <tO«F4L<(iO~3 
5JS3I. *Mcjff4L<liO~l 5^«-C'^-2»„ 5 0iMS 
*)Mi.*fc. FRE^fts&Cp^fc^S. 1 5-5 0JS* 

Wrv-7tfWmm\Z*470 9 A XLiz bZ.mi 
7u-7<?>±fflm i '£teth%&ifib h . * LX Z<0 

mtz x o tm7u- 7<?>&ffl&0MErmifimm & 
Gc^mm^m>Mmm^Hzmix. h^- 
7ttmmtf*z ^b mm?t&tf. 'bz^b zom 

- v g >ikcoim7a-7cr>±ftmmizmf i%<% 
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[0034] ZtiX\ *m<vrv-7<7Mtzm 
mi& . F^-ft*i: r ? * 7 ? -mmtmrnuu 

SmmtHL. H-t- feS#BODIPY FL. BODIPY 493 
/503. 5-FAM. Tetramethylrhodamine. ££(46-TAMRA 
T, ££7?-fc7-?-£S#B0DIPY 581/591. X-O- 
r$>"C. 5' *JWM6*«G4fcliCT, *>o5' *S 

[0035] *^BJO^^il^fflc7)fT«^il7'D-y 

w&-th<nx\ 79*.79-&ktf9xxx, mem. 

**LTH*. ZtlX\ Vl—temtftfttiWlZtlX 

#«'-fl>^iajT<l>. **TC\ T?-fe7°?-fes5i 
[00 36] *%ty(7)tm7u-7<7)* U :f 5 ? 1/?H- 

arc* *. 77xs k^??-. 

(Tetrahedron letters. 22^. 1859—18621. 1981 
^; Nucleic acids Research. 143£. 6227— 6245W. 1 
986^) . ft. UJK$*irv^«d»^jS«*ttffl 
■t&<r)tfimX'h?> (Mm. ABI394(Perkin Elmerft 
*L USA) ) . 

[0037] :t 'J 3* * ? W*?- r>*tC«3IMS**tB(lt 6 

dfc* 5 t'|; h (Nature Biotechnology. 14^. 303—3 
08!. 1996^; Applied and Environmental Microbiol 
ogy. 63^. 1143 — 1147H. 1997^; Nucleic acids 
Research. 24^. 4532-45351. 1996^) . mi 
ff. 5 "5ft«fc*3tfe*4HF*tt^$-li-4«^i x ft 
"f . Mot 5 ' yKSfcx^— V-t I 
T. 0Uff. -(Cn 2 ) n -SH£gAtl>. Zil^><mxmt 
m^iiX\^0XWSh^mXlXi>X^ UK5> 
h* • "fr—f 4 7 T -f H • h- • # yy\*-- (Midi 

and Certified Reagent Company) ) . <ICD%£\ nI4 
3-8. #2 L<t46T'$>S. ■TO*'*— 9--KSHS 



7?U:*^K(4. i£ffi^^ovh^77>f-^C^S!! 
LX*mwm7u-7b tlZt #*?* h . 
[0038] tfU^^M-f-rW *4gJg» 

#-Z<?>3' fiC^OHSla^- T-i fc. 0tt 
If. -(CH 2 ) n -NH 2 £gA-fl>. £ft&*>*Attfc«rl!i: 
LtTp&$ftTV^Tm&£ISA tt t> i ^ 

(Midland Certified Reagent Company) ) . £ 
tz, yy$»$r£ALT. 'jyKSOOHStC^-9-- 
t LT. Witf, -(CH 2 ) n -SH$r^!A-ri». itlfeO* 
nli3~8. »4L<tt4-7Tfc4. Cl^X^.- 

^^^K^fig-C^S. 

[00 39] t/c. ^U^^I^^f-Kcoa+lfiaiiS 

3 • mmz ix^ftwo&mxmmtui 

(ANALYTICAL BIOCHEMISTRY 225, 32-381; (1998 

m ) . T$;mmx+im&. hum mi 

(f. Uni-link aminomodifier(aONTECHa:i3. *ffi|) . 

dfyh (FluoReporter Kit) F-6082. 
F-6083. F-6084. F-10220 (^-ftl^V?*?.?- 
• 7U-K (Molecular Probes) ft®. *ffl) ) Srffl^ 

^7 ^ YlzWt&mtt&izZ^h ZttfX'l* 
^kohzLX^foZtitzXy-lZlV^Yte. 
Wm<?>7 n7h/57< -ircftn LT*^BJ^K 
rn-^-f-scit^-cts. 
[0040] J; a LT . *fm?ffiBrrxi-7 

\±wm*h. mzixttmnmm%mmt7u 

-7*14. *W8«fc'W7*U^>fXL/£i:*fc:» 7d- 

* { -c# sot. -tott^iyfrcoftosarro-T*^ 

4 z t tz%&<Dx\ -^mm.M?zw&<?)tm7u 
-7*mmizmmx'Z&zt£%&. zoztu. m- 

o%im7v-7i:mmtzmivttL8. 
x'%im<DimmmzmfeX'$ zztizzz. 

\,z%h. 

[oo4i] *mxr)m2wm*. ±%&nx oizixft 
wziifztmrv-yzmix . mmmzM%.?z> 

tfti&ti M%£IZ. *%BJc7)B?ie 1-10 <7>^=5r< t 
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x , %mfwm&\4 f\) x~r&mm%mm 

mtM%mTv-7tmmtz>^ xv 
i>mL<?)n<7>&<?>%igx\ A-r r >j *w yfir& 

[0042] *%WIZWX . frieo r^< fc 
S. ifc. r^BBofftei~10c7)^<fctv%-m 

m&v-7e)nm§mx-i>m&ci>£\,\ 

^ofcaaftawafcy w xy x-rtmk^mfiymm 
^mtmxu^xumix^x^b^oimx^i. 

[0043] *WHiZt5\,*X . ^«^flWKig#?R3E 

Xifr&ZitZZb*mibLX^&. *lx*<dw& 

msmmmm b^<bi> rrt* h . % lt , c: 

<n r^<fcfcHaj tfi. nag 

&m%ix. -mwmmmizti Lxmm^mm 

^Tt}-7£MfmizffiEZ-£Xi>£^b^oW*X 
7j bli. oKW&X'hh. -ftchh. ( 1 ) * 

wmmt 1 ~ 1 0 <o^r*i3&*-fce«<o«i«ijgffla 

l^n-^4>^g^M&^£«aoTo--7'-C£> 

*. mm. ru-7<mimL<\mmmix'h& 
if. mvzwmt &&&tfi*£M& *> r o-r * Mfc 

*tf 4 - i: 6 . ( 2 ) 7o-^« L < tiff 

ro-^tfc x^b ^ommx-hz. mm ma 5 tie 
$<^:ru-:/oga<^o-g<o:rn-7\ Bute6tcie 

fJ<7)7*n-yo§^c7)4'0-a<7)ra-7'i:|!liei Ofc 

m%ztiz>i><?)xu&\ > . mingmmTvii 



wmtzts v >t i mxs> hhobth. 
[0044] *m<om3mit. b t>-mt 

(polymorphism) Jtf^M (mutation) £M 

fti>L<im&t&ijmiz&^x . huibi~i 004-& 

6i8^8<0»i:^«S:<i:fcraa<08<^RT» 

T. S««lJ6fflrn-'/<^|^Ri:^<ktR»^i 

^M^mmm^m-mm^ti -r b zmibtz 

[0045] f^^*>. *^«7o-/li mz 
ffim&£VXtt:<. mmmw^m (polymorphism) 
tMt/&Xtfl£m (mutation) fcgf&ffc L 

&um&m£fflMX'Z h . EftTEtej*** d n a^- 
-yr(gs^ m mm. 43^. 2004-201 

199830 tmm+&Zb£.i')fflfo:1j 

mm<-tz>. xmivwmrn-xbco^ 
ntmrv-xzmmtmiz^ 70 ?a x$it. wt 

mg.ZWg.-th^blzX*). WmWM^m. (polymorp 
hism) £lZ\iS&iV$m (mutation) 5r^$fiL<(i 

fc. icT)^^. ^6^S?{±#a^SKif«i^&<7)3*><0 

tnii><?)X'i>x\\ ttzmmmt^^m^h^ 
ytmtfft&ixtituixw m^ttz^mz^r- 

A, C^T. C«-T, G-^C. G^C^M. ifc<±B 
^» "ftcfoh. l^S^S (single nucleotide polymo 
rphism (SNP) ) ^ri:'<7)^S (polymorphism ) ^£jg#f 

(4. ^tA-Jf/WN'-h (Maxam-Gilbert)a. ^'r^ 

(dideoxy) mzm^xmmmwt&m&m&M 
[0046] *nx\ *mnfflsrTu-x*wmm 

<D%m (polymorphism) nXlf%^ (mutation) ft^f 

fc l< im&? z>m%* v h izttZitz zbizx*). 

Wmm.<r)$>W. (polymorphism) £tM/&±lf%m 
(mutation) tmh L<\mfcthW%*v hb IX 

tmizmtizbtfX'Zi. 
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[0047] *m&Wmm<?)%W. (polymorphism) 
ifctt/fcitfXIl (mutation) iffitfhKlMfct 

mmmfrtmro-yt^ ?v ?AXLtzb%<r> 
m&msemm. m&<r>tcotf^A7oyAxi 

«IT*3*WH, 8ft@ttt«>££ (polymorp 
hism) £ tzlt/h X JMM (mutation) ZMtiihKii 

[0 0 48] »3fWBi, 8tt8iftO££ (poly 
morphism) tfcJi/iUt^li (mutation) fcUfflfiL 

itXo-Xfc m r-r X Lfcfc %<7)%JS&<n%mi 
mm*. Wi<7)l><?)W'sA7VyAXLX\^^b%<?> 

i:£#$fc-ri>fl8<J»7)£M (polymorphism) 
/*J:t/3E» (mutation) fcflWfi L<(3«f 

[ 0 0 4 9 ] ifc, *38MHIi. gfffl*80££ (poly 
morphism) ifctt/fcitfKB (mutation) £fl?#TiL 

iizkt*0)Rjm<v&%Bio&mi. mi<nh<r>tf;sA7 
v?a xix^^tzcoRmjkvntffimmizx o« 

[ o o 5 o ] 4fc s ^3^bj«. *mi<omm%m® 
wttmtm y v ?a x$ ^xwrnmim^th z. 

h^x. mfcru-ymfcicmmmizTis-mzm 

AX (f->yT) Hft£ftftlciIifcl&£S 

[0051] *%tycDim7v-7imft 

iifjrHfcJS (gene expression) cO^—^'^ 

(base sequence) cOifcS, ^Mfclflr (mutati 
on analysis) „ USS^M (single nucleotide polym 
orphism (SNP)) %b<7)£W8tit (polymorphism analys 

is) mtzmx-zz. m. mtm^mr^Ax 
[00 52] xmnmro-'/tmtazjA f# 



-YLizXyA YtfyX^ T^t K*fc*ALfeX5 
A YiiyX, TSS&mAltiXyA YtiyXZft? 
mttl. ZLX. i)XV®A *y$3-hLt:XyA 
YtiyXMi, ra~^o'Jy|MS*RI6S**, ii) 
T>\Sftmt:mAlt:XyA VtfyZMt. 

zmxuz7u-7Z5mmti . m)T$smmx 

LtzXyA YtfyX\,Z\i^ PDC (pyridinium dichrom 

ate) mx. rsysi^tir^Tt KifAL^ro 

-T'SrSB^-tt^ &£fcJ9S&£-C&4(Fodor,P.A., 
et al., Science, 251, 767-773(1991); Schena,M.,et a 
1 . , Proc . Natl . Acad . Sc i . , U . S. A. , 93 , 10614-10619 ( 199 
6) ;McGal , G. , et al . , Proc. Natl . Acad. Sci . , U. S. A. ,93, 1 
3555-13560(1996) ;Blanc had, A. P. ,et al. ,Biosens.Bioe 
lectron. , 11, 687-690 (19%) ) . 

[0053] *m<ommmmL7v-7t:®m 
mtzru-mzmL &&*ttT>u x&mgax&& 
xvmmzzz. Kvmiz. tt*sai<o#fir 
mnim7u-7£, mmzm-mwmmi.iztt&L 
x^&TrtAxzK&zkizx*)^ Fmnzmnm 

WmZMMX'Zh. Z<7)t'<A ziz&uxii. 7u- 

7mz. mm\m*w%<r)m&7u-7*miiLtzm 

-zm. ^7n-7{:^Lizmsm^mmm 

mmg&tzK&i o izmmmum x o izmtz 

tix^&<Mmizimx'f>&. 

[0054] *jwfc>r./<4 xzm^mfcmfm* 

m&tsmmmt. ^A7v^Ax^hts-fX'$> 
h. ztuzx*). mffisdttzjsixmx&ws&ktfts 

z.ttz. -^<mfam}jizw^nm%h*%m 
nwm7v-7zmm&£z^ic\biz];y). -mz 
z<nwmmimsxm*t - b m% & . tti 
x\ DNA+v7b±<mtmx^tmm<?>w%i l zm 

^xuwmmmM<nmmm%cr>m&^\t^^£ 

mz. m^-?-izx*wmm§.7a-7mzm. 

i&kmz? y h u-ivx'Z it:*biziEm%mmv>m i &) t 
*imb%&. wtA^-*-izxi&mzmmiz% 

wxr&h. %<m&Wk<?m\^h^A 7v ?a xitz 
ms&&m<n*m** s n p ^asj^-c* i. . 
[0055] mmmmnmBzmmTrtA xu. 
miemx-mztix v -Jm7u-7zmvmmz 

tt^ (HSg : fix) U **ifc«*6«-caffllLfci[W 
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aafc-MTW-fxstffcfiL a^ xux-rxi/o* 
zmmmm^ix. mfLx^mx&mm. 
mmzmzLx^fc. mxmxmwBtiMmti 

T77* (steps) : ( 1 ) MMfrL>tfoltiZtltzm 

RNA£»*j*tfrt-ft. ( 2 ) m?mm 

(reverse transcriptase) S3Kfe*T1!W» 
§*i*?l/#lM Hfek9a**5t*«6cDNAt'6« 

[0056] 3Kt'{4 xfcte&goxo-Xtf^tU 
#7 h IT****, Zn&noyru-I^A X»J ?A 

xtitmmau^i xy x^r 4f— ^ 3 y^tt, «u 

Xfc fc. A-fXUX-f-lf-i'Hi'RJB, 

L*»U fix 

h ffl-mx-n-mmx-fibtix v ^ . -mix. >w 

X'J X4 -fe'-^a >TWBf»S*i-CV^*«iW«A-f X 'J X 

Hf-^ 3 >tmMx-%\>w?®mzm^mtix 1 1 0 
mcoxAttix^tz. *cr)£o %jmxim<?>%&& 

jWKv > t> <r>X'h n tz . *3KJJ"m£ ^gfeiWftfrj&^SfSr 
fc«/ht-?£»W\ ^vfXyX^-fe'-i'syffiJ^rJ 

[0057] ^fBBJlfcfctvtli, l5£Lfc*H%oaK 

&< i: iraR^«<^R*-casainUs mmmtiizj^ xy 

(Analytical Biochemistry, 183^. 231 
~244M, 1989^; NatureBiotechnology, 14g, 303 
~308H, 1996$; Applied and Environmental Microb 
iology. 63#. 1143-11471;. 1997¥) . Witf, A 
X'J X4 -tf- v 3 y«*ft«, ««K#0~ 2 *;148 
Jg. Sf2L<t20. l-l. 0*:/P?§j£. pH&6- 
8. fttl<&6. 5-7. 5T'J>&. 
[0058] SJEMt *9K»om»gffl<^ifi7 
n-X#lfi^<7)1fflWgB<J£/W X 'J X4 X LT# 
*>*1&&Ka4 X'J y H^flsc7)Tm<I± 1 0'G7)®B 

W X y X4 -fe'-x 3 y 4 i t tfX # 



4. Tm-1 0'C*)l<7)i:#{i, ^NtHWA^XyXW 
-fef-^ 3 y*^0, Tm+1 O'C&jSx&tt'H:. A 

-r xyx4 ^-y 3 y*!g:^v\ $ s Tm<m*fi 
^co^i^^ffl<0^7'n-XSriSH-ri > <7)^ ! ^^3r|| 

ofiaKtteffloearro-xkA-f^y^x-ri (s 

®Xn-Xfc<9$®tA4 yy . y K1l^#OTmtt*a» 

h%wm0m>\A xy 7 Mt-&f*^)T^«*tRfflL 
[ 0 0 5 9 3 %<r>Rmm± 1 l«SK 1 8 0# 

IB, «F*L<tt5»ISI~9 04MSlT*4. ie^*}l^ 

tchh. wm>&%. biwrnrnmizx^xttK 
imi&iii. imnxoizix. *micr>mmjm 
<ntmrvi-zr*WMim&z)\A xy x-f x$-^?, . >e 

LT. ^XyX^-b'-^sy^fi^-C. 

u-7(m<rmt >j?% < 1 1> Ha^^R^tts-cst* 

x\ wmmnm&zxft&zb&TZz. 
[00601 w&R'p(ommwt<r)m&: 0. 1-1 

0. OnMTfcStfXtfJifiU*. RE^+O*^^ 
Krn-X^)«K: 1. 0-2 5. 0nMX'&&tiW£ 

m&imm-?* 1 . 0-2. 5?)it3s-effl^i><7) 

[ 0 0 6 l ] IBR. M^4>^**nilK<7)^B<j1tK^8(!l€ 

»7t3-x«)«.jisga*ov^*«»&ffi$'r4. -et 
mult. -e*i«t«3iai«tftfD»^tasj&f4. * 

tcMfS-fl»7-D-Xil«Srif i Uvm-XiMEfc-*- 

i). #* lv w^7"o-xrsijes*ife«*a«o« 
t \zt£h. 

[0062] i&MMAwm.* ^mt^wnm. 
MfcHm. mm. fishes, pcRm lcr 
nm. som ^w/wxyx^Hf-^ay^ra. 

[0063] JaTfc*«>0teE1-. 
a) F I SH^rJfefcafflUfc«^ 



(?12))02-3550 84 (P2002-3550 84A) 



- hmcommfeizttmimmx'Z *. zzx-^om. 
® t mhrhk^ $ wmw zbx-. mzmfczti&h 
m±%w mm. nmm>. wmmm. to 

zbtfx-zi. zlx. zmx'^ommmm. z 
tinww&Mmz&^T . mm. mxoizmmix 
\^?>frm^t^nttnMmzftm&$:%-?&)mmi\ 
£ Lumnz tx'bh. mm, m&mnn 5 s r r 

NA. 1 6SrRNAtL<(i23SrRNA^^(S-e 

[oo64j ^m^mmrv-ym^m.mtti 
iim.mL®Mzmu 1 . mszmn 5 s r r n a , 1 

6 S r RNAi I <(42 3 S r RN AttzteZtlb^m. 

fc?DUA<r)m£M%.t&Zblz±*), ^w&tztsm 

®%Mn<7)&&&m%.t&ztx'$h. m$m± 

-yzmmx. >^7vyj'e-is3>wimz&v& 
m&m<?)$£/tcom?&m% ix®%mmmi&z 

[0065] tffl*>«B&6i£tt, mm. mm<x- 
hh. ep*>> *%wntm7v-7'£mti\rt-z>mz. m 
^m.^mtz{tm.mm^<7)um. mm. ph* 
miomizmm-t. ^mmmtzummm 
mzanmsmm*. mmmt ix 1 o?~i o i m 

/ml . mi<iil 0*~1 Oiofli/m 1 fc|»r* 

i wwrcff a ; t & . ammo 1 1 o wm 1 

4. 1 O'Wm 1 £jH£4i:#UU ifc 

n&&&z%&mzM%i- h z t m% % < % h . 
[0066] w^th*wj\<nwmrv-7<nmm$. 
&%mm&tiz\tmmwhizmh®%!m^ 
mitzffiftz . wm. 1 x 1 o 8 / m 1 izn lx o . 

1-10. OnMiUg, jfJL<liO. 5-5nMg 
X*)mi<^l. OnMi!£T'J>&„ 0. 1 nM 

mobm. Mtfm&mnipeE&ziEmizmitiT 
own. ®Mft?>mmm&.£mf-th t&iz-mzte 
[0067] mz*wNz&^xmffim7u--?t%f 

5tffi*<05SrRNA. 1 6 S r RNA i> L<te2 3 S 
rRNA2fcte*tf)fi^DNA£;vf X$i£ 

zbzasjsmit. ffisiite&ft-bmmx'bh. * 
tz. t<nKm®i>mi<7)4kfrbftmx-b&. minx 
o %&ftx^mnmp'n-y , $ : <ft%m&<o 5 s r r 



NA. 1 6SrRNAiL<ti2 3SrRNA2fcli-e 
ncOitfe^DNA^WyiJ^X^-fr. 

[0068] MiBcoi 0 izixm%ztiKn%&m<m 
mm-&te. M%m±mmMiMimM>mzm 

mjmm<7)fr£S.blkffifl. *ftf45SrRNA. 
1 6SrRNAi,L<{i23SrRNAt^li-e^^cO 

i&Brf-D N A(7)Ab ®%m<7)ttM.btfltmtZ>frt> 

[0069] *%,wiz&^x. m-smtmrntz 

8R7n-7fcfip5aMi|ctf>5SrRNA. 16SrRN 
At L<li2 3 S r RNAtfdi-e^I^(7)jlfE^DNA 

(SO, WtC|RSg$<ts5:V\ mm. KH 2 P0 4 . K 2 HP0 4 . Na 
[0070] ±IBOMff?5ii: Ltt4, 'J ygt^«?g. * 

x-hh. *cn>mmmwmmm.izm--t& . ms^> 

PH(44~1 2. 0^t<{45~9T$>l». 
[ 0 0 7 1 ] b ) PC R*&fc51ffl-ri>^ 

p c R*$re**tff if Co i 0 %nmx'i>mmx'$ h<vx 
hhtK 0 t)\>?a A^twp c K-ymzwmh^ 

c RSr^vv R«n»a<oRiK*«abiasft^«^* u 7 
a^opcR^s^-ri.tw^s. fi^xtf. rt- 

PCR, RNA-primed PCR, Stretch PCR N J£ 
PCR, A 1 uE^lJ^fOfflUvTPCR. f.SPCR N M 
^•7-7-f^-SrfflWcPCR, PNA^ffllVcPCRa 

iz. fflin&n%Mmfezi>m-th<MmmMx-s> 

[0072] mmbte*). mmtmbu. &&Am 
fctivmnzbz^o. nmmmmh^K t 
tz. moivbmbzw m<7>mttf%&ix^x 
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stoum*? ct v/* ixmm&m?) r n a t l < u 

[00 7 3] flat4M0«^lWPCR*iaidATP. 
dGTP, dCTP, dTTPl>L<(idUTP. Htfj 
(DNAifcttRNA) , Taqijcy*?-*, 7" 

4 6~5 1^.-^\ 1 9 97^-^±tt) . 
[0074] *mv>femp C R^rS(i, t fc 

-yim^xmmwmmmzit. mmm&s^x. 

-25. #Cffl:L<l±l 5~20T. PCRfO^ 
4»fc««ttl^lI#ftfc>W 7'J ^ X-f 6 i<7)-C'J) 
fttf. £*>J:3$r<>OTfcJ:v\ ifc. 7*v-K (fo 
rward) IL 'J^'-X (reverse) mWhbKffltlX 

[0 0 7 5] *LT* #iU^EK7*n-7*i: LTJi, 

( 1 ) &&TD-7>\ HWftKfc'WT'U^-fHf-y 

a^ut £ . vi—mmmmzte^xru-y-®. 

m&Tv-ynumMtfmmztix wzztx-hz. 

( 2 ) frie ( i ) <7>o*>. H^-fawiKwatiG 

( 3 ) tne ( 2 ) <?)oh. 7?*r?-mm*x' 

7u--JXhh. 

[0076] *%tynmZTu-zr(7) oh. ( 1 ) Hf" 
-feS^^Krn-y-^5' «iltL<li5' * 



Xhh^Xhh. 

[0077] z\co77 4v-tLxmm?&tz. mm 
tfGitz&cizmx'ZK^mu. wmmnsam 

ttfrblffi WzT? A ~?-Xh h*m*7 V*1~ Y<F> 
5' mtiz. 5' -?T->umL<&77/*/>tic 

{±5' -isi-i''jmi>i<i±i'i- > jy&imLxt>. * 
m<r>miffl®izm&x'$z>. 3' 5f5*Bfc5- -^r 

3' ttd*5' s&aofiStfG t fzitC lz%&£o izW. 
m<r>7v-7cr)5' *^fc5" -^T-;H»4fett 

[0 0 78] iti, *mn8mrn-7~to$h* 

( 2 ) H^-fe«*^7'P-7'<7)3 ' *^SPJS« 
(3' ) 4fctt3' *«(7)U#-^ 

Ki&rtti'vx-zmmix^&bziz. 7?* 

77-M»n-^I<f t L < li 5 1 5K^W 

4ur;^>fAje*wpcR*j5fefc:fcv^ttffl"r4 

|>. PCR^RJKRfcaKrn-7**«aioL. PCRJ 

&^7Vy4XLX^izMU7n-7'tf#yXy--e 
IZX *)ttMZtl. «»A>f 7»J .y H1S^te&^^j)¥l^* 

*y~eiz£r> mTKJ-7tftm/\4 yy - y m$te 

mm&t&c\kiz£*)m<&ztitzmmm%.-tz>. i 
i&u-ymmmi*L<immmmmfrt>. ma 

tuzt&mmmffl&zzw u>>u ^mru-y 
tfwmm t l< \tmmwmmiz+#izj\4 yy yj 
xLx^h7--yyyRm^~Tix^h%mjki> i 
< imm%%miz#v ty-viz**) %^x u -y 
tmmstt b<am®®itomk<7)tm>^ yv >? y 
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m%x<om-ix^z. ^mmm^Mtmm^titz 
mmizsmtz. 

[0079] z<7)w&. m.?v-7t>mwmt>^ 

7V?A7lt:bZ cotcomi'^ 7 y * msftcoT 

mfr\ 7^ vf 7V y F«£fttf)TmttO 
±1 5X\ L < i±± 5*Ctf)&fflfc&l> «}: o fc, 

( 2 ) <7)7u-7<nmmmtfmzixh zttmti 

\\ 7°V-7C0TmmtiK T7-f-7-C0Tmfi-5 < C. 

[ o o 8 o ] in ( 2 ) tworn-7\ «f|c ( 1 ) CO 

SPCR^{i*^HJl^h*^a^TV^V\ PCR 

[oo8i] PQR<r>m.m\m^pcR-mtnm.co 

RISfefrTfr oZb •& . *h.T\ Mg^>fyg|^ 
jWS»* ( 1 ~ 2 m M ) T* 4 RjG*TS«8BW)ifflI 
Srfir 3 C & . Mil. ffefefrftloSSW P C Rlz 

&^XimZtlX^l&m& ( 2— 4mM) COMgA* 

[ 0 0 8 2 ] jSS§, *%WcoP c RStfcttJ^T s *H£J! 

p c r £?fv > , Lttmnrv- 7<m.om t & 
%<t mmcom^m^^x'^commmmz^xm 

zttfX'Zi. z<oimimm%m&mmito0>m 
umx-bt. ttmz&^x^mmcopcRijmizm^ 

tl®&7v-7£tilZ7yA-?-b LTJfl^fc#$fe«!Htf) 

m.7v-7mmzmm*% h . zcoms. *%wco 

timTv-7<MSkmffli , SNP (X—y7° ; -«g 

a$£®) £&tsm®kttm&}%m\izt&ikx\ p 
cr&7&. *<nm£<7)*%.w<oim7v-7frt>mm 
m.imvrt&ztt.x'). ^commmmcom^^s 
n pfluai^j § . *&Bj<o£&ro-7<7)ii*ij t l 

[0083] *»^>m 5 ?&BJ1|±. |5g^ ij 7>;P^ 4 A 

^sw p c Rumn-mhtih t-9 zmmhumn 



8&>&tmZ7v77Mtlx. *ti&n»iazi>\: 

*.-?®*m*im%mM# Om : Sequence Detec 
tion Software System) „ &£lf%tlt>$:fflffll,^ f 

-?fflrth3>v*.-?frt>mmti&m&x. yr 

[0084] y AgftWP C R 

{±. P C R Sr 'J -f AT'^E- ? U 4|gtT 
**Uf#0J:-5&§&{rcfcJ:v^ fliRJf. ABI PRISM 
IN 7700 S^E^ffi^X-rA (Sequence Detection S 
ystem SDS 7700) df ^ • x;PV- • 77°5-f K • 
^"^J^T*Att(Perkin Elmer Applied Biosytemstt N 
USA)). yA Y*TA 7?-™ isXT^ (uisa.- 7A7 

[0085]^. HUI20PC RRfEgaJi. ^W^KcO 

mtftomw (ffjitr. fig^95'c. 6o°a 72r 
?%mm;co&^M£7vi77Mtix. ztinmi 

[0086] 3yCi-^K»K0^ffi*Efl*l*fc:£ 

A 7)Wm®Lt IX . -r=S:i5^ P C R<7)ampl if ication 
Ploti: LT3yb^-^c7)TX7°U-±tC^-ri»ii 
n. VtmSiflftSi $ *UW> S P C RVA ? /MR ( thre 
shold cycle number:Ct) £SEft-f SiSS. Ctji*^ 

->xm. P C Rtfte&mzfflri IX pcr 
B»fii*^Wai^3trHR(7>Log«[fc. cttrtft 

izammmtmiLL ^xmmmcomAcoa 

Mz%tt&v>7n<7)ct$ : mftt&zbizj:<o^ m 
mmcD p c rs^b#c7)3 z-mmtx-z h . 

[0087] c) friePCR^-Cl#^ill»T-^^ 

t>rf&;frft. mmkm*>£v*cnm*-3v\:j--7<,z 
mfiZitht&>cnfffi\3-m£7n7yj±b tximuz 
3yvj.-?m^m%immzb'7-?mmm 
copc Rm i», frieco i a * y r/p^ ^ 
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JgfiWP C R;fr&T1#4>ftfcT-? *JWft-*£8;(cfc 

[0088] rig(@ LfctiW&BgtfSbfcfeSi: Lfc 

Xb>\47V ? 4 XLtzb* fcli. **»lc 

fi^tSfc. PCR<7)#^^;M;tJ(tS4 0-8 5 

•c. ffiu<tt5o-8ox;^)Rie««*#t*aiwi> 
»m y y » misfatftm uzktnwmi b at, 

P C R<9#^ ? Jt* «K^KSEtt<ORfl55R . £ 
*«fctt, EJSiS^9 0-l 0 0'C. *?£L<{49 4~ 

[0089] ffliEMffjaaiSgoif iE?i^afc lt<4 
2] izx&wm&mi&tt&niffifi-t&zbwx'Z 

f n = fhyb.n/f den, n C^CS^lD 
f n = f den, n/f hyb, n C$&lt2 3 

C5W, 

f„: cis^n *>*^tt cis^2] tiowajsiifc 

mmrv-yb^ A 7 'J ?A X Liz b § tf>R£»tf>Si3t 
log k (F„), 1 n (F n ) 
log b i ( 1-F n ) XA> , 
1 og b { (F„-l ) XA) . 

[00 93] C*+, 

a. b -.mmm, mi<nmm. x<omi< 

li&m.X'&h. ZLX, A=10 0. b=l0<?>bZ 
it. < (F„-l) xa) (%) mbSJx 

F n : Clfc#3 3 $>ZWi tm4 3 Hi 9*ffl3*lfc 

*), o. 2)«E(3. i > <r>mMwm#-%.m 



mm. 

fden.n = n*tM ? MZiWh . ijirfe<7)&3tfeS-& 

[00903 m-<ommz. ?Mzmh ca* 
t>i\m c»e*4 3 trcxu &tvrtm 

[0091] F„=f n /f a Clfc*33 

F„=f a /f„ Cifc*4 3 

F n : ni^-f^/WctJfti, CS^3 3 $>&Wt CIS 

5^4 3 fcj: OEfflsn^abiawfcw^ftiv^iabiaEfl: 

*, 

f„ : n^-f C«j*n **VM4 

2 3 Hi-STOimMaffl 

f a : 3 fti^tt Clfc*2 3 Hcfc^fiiiE?!^ 

R<ot<o^*43&«, mm. mm. io~4o^^ 
b Lx7y7mx-mmz$tt&iv/&ti\tmrt-h 

?7AT«/7$'ktsi><r)X'i>&ifi. Cftslil 3 h&Wi 
Ci^2 3 fcJ:4*|jES[»«Sl*teov^li, ±IB-tr 

[ 0 0 9 2 ] HHc0#St4, (3. 1) CiC5t3 3ft-& 
CSC5^5 3 

1 n { (1-F n ) XA) CS^63 
1 n { (F n -1) XA) Cib$73 

izMLtz^H rmzmmnxmm. o. 3) 
(3.4) xmrntcmz p c Rramoss^Ko 

mX'hh. ZLX. (3. 1)^(3. 2)^(3. 

3 ) - ( 3 . 4 ) fljia»6$r4agjwiw?**. 

[0094] IE(3. 1)~(3. 3)£D#3§g{4, 
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fifB ( 3. 4 ) nmttbtvkwxmmt. 
7XTv7*$tt. ma o. a) x^htitzmnim 

-fi<r)TZ7U-±.lZ$&r;&£Xf/ttttm'lXl>, 
v 7lZt^1iZBtXffl}\tftLl$£ v > . 

[0095] ffiiT-fffltimt* y 

wpc Rmm%&M<?)%%<omitmfcth 

tM^fc^llT'W. -e^ttWfcLT, flute 
[ 0 0 9 6 ] SS0<7)ff®(4. 'J7/kM AJgftWPCR 

p c Rm&izftnT-mmwkzmm tmnn x 
[ o o 9 7 ] w,z.mm&. ur;^-f Ajg*WPCR 

(Of- *»Wr fiSOS^JIS: 3 y fa- ? fcHfr § *4 
£ I J: o te t fcro ^5 A 5- 15<| Lfc 3 >- f a 

[0098] 8A<o*raii. friec7)*^B3co^^ii^ 

ft8W>#W#ik HP*.. **%OPCR*ffiSrffoTS 
■tttmxhh. BP*>. *!6BB<OPCRftfc:J:0ilMB§ 
£T\ &&£f£*K±(f&j§g (flUtf. 5 0-95 

°o „ zwm&zti^x . svM^aisifii (witr. o. 

2-0. 5X^MLhlMc«a-f4HW) TflOfiM** 

a, c\<7mm<m*wtLx®.ftm(-dF/dT^ 

F : T : Bffil) *4>«£8MHI 

fcwtu. mmmti&mtf±.tfz>z:tizm\sth. * 

m I «i P C RgOT7f$?)^3^ffi£§fc£te&jS 
B^*3MM* AH *T W4 St JHSI-f 6 iiS^±ie<7) 

imtzMvthztizx*)^ £*)mi^mmmt>ti 



too99] wz<o*mmm%pc Rum?-? 

Sr jUD IX tth^-Wm V 7)V? 4 AJgfiW P C ROM 

fe&£v/tMimmh*mi<^!immftx'b 
[oioo] miz. mtwmis *m*vim<?)fm 

it&zttfX'Z&Xolz ItzruT'y&zim Uz 3 y 

R-ms?>T i --?wg\ism<r)&$-mz ? y t * -nzm\ 
zit&zt hmz itzrvfyjizmntz? 

xim uz 3 y t A-^0H5™*iEfiaas»-c* i . 

[0101] *%W<r)mi<r)T-?mr1jm. to 

n&wrxbmxmmx'Zh. &tz. m^w&m^ *^ 

l < m-tc < t ^-mmnmmtmcrmm. wfo&* 
oMMkmzm&ixi vt ttst & ^ ^mm% 
mzimi l zmmx'%$>. z^x^ow^mtii-miz 
^om$iwc\bx\ mzmfcztiziivx-it*^. m 
mmmm. m®mm. *<m-?>t aryx 

[ o i o 2 ] *mvmiT-?ffiftijm, mm 
& x mmim<D— ?t tti*ti&±&mt ^x . msm. 
tkmmtztemiWk%>imzmm%mw(D5 s r r 

NA. 16SrRNAiL<i22 3SrRNA2*:ti-e 

h. Wt, 5SrRNA. 1 6 S r RNA t L<{42 
3 S r R N AcOji&? D N AO 3 1 -fttiUft «fc o T~ 

[0103] 

immm mzmMm£Vimmzmfx*mi£%. 
m.7v-7<?y&& : mmmAvm&mxviT 

ttisV#Z'7l'*1-Firt>%:&(5')t8c cat ccc etc 
aat gg(3')btX. *mmmi7u-7<^$£ft<r> 
WfX^tz. 

[0104] #87-o-7V)t-»m y : wmmt^^M 
mmz* y ^ft^x'j ^5 7 (5' )cc 
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a ttg agg gga tgg ca(3')fcf&ffT£fc. &tzlF$ffl<r) 
tmrx3-7WXT<7) J: o fcT-fJ vLtz. 5 * *3gtf) 

VymzFi— fefUBODIPY FKMolecular Probesft, US 

OH^tCT^-feT^-feSBODIPY 581/591 (Molecular 
Probesft. D-2228, USA) L£ (BODIPY 

FL-(5')cca (BODIPY 581/591)ttg agg gga tgg ca(3') 

[0105] 5'Amino-Modifier C6^f >y r- (Glen Resear 
chit £Jflvvc*$s//H^y;4HS£»jjo&- 
- (CH 2 ) 6 -SHT'^tfpLfv!. Amino-Modifier C2dT* >y r- 

(Glen Research^ *ffl) *fflWCf-$ S/'ytftfSaSIR 
C06&C COO H££ U yi)~ (CH 2 ) 7 -NH 2 T^fp Lfc. 
Cl^^cO^^-Sx^fei^SvyS-fflV^T. DN 
A^Jg (ABI394) (mM^M^X/l,7-y>^ 

*?W:**r-*££j£U:. -r&b-fe. HS-(CH 2 ) 6 -(5')cc 
a (H 2 N-(CH 2 ) 7 -)ttg agg gga tgg ca(3')cO&gU?[J£ 

(ch 2 ) 6 -sht\ £fc5' *4sa»<i> 
4 #@ 3- $ yammer) 6 ec coo h» w »j y#— <CH 

^T/xf-;l/7*X7^T5^ h (2-cyanoethylphos 
Phoramidite) mX'5' «TrONtff^fc. 

fc«L «a^Mi2 8%ry ; &-r7(<T'5 5 < c. 5 

[0106] ^ftftafftS : UiffC**$>*lfc-&Jfet U ^ 
*7M-f-K*«HL«Sft£*ifc. -Hl£0.5M NaHOO 
3 /Na 2 C0b^ff^ (PH9.0) fcjfflBLfc. USSWftSrNAP 

[0107] 79-t79-£MC0Wm : |&ierj§ft£«e 
II L , 150ju U9M«*«§8? tfc {^ S )^99V^^-Y 
mm) . lmgOBODIPY 581/59l-NHS(Molecular Probes 
a. USA) SrlOOjuLcODMF ( fvWvkAT 5 H) fc* 
B?U IW&fri;:f*?M--f KA»»L 1M NaHC03/Na 2 C 
V^r-lSOiuL^Jni. I»- M&T'llftR&$-£ 
fc. 

[0108] £fi»C0f|fg : MiaRJEE^^NAP-25 ( 7 r 
;Uvv7ttS) Wl^»«rfrV\ *£CT£I$*L 
fc. *iv?, 2Sn"FATiRaiilrBattfc. SEP-PAC C 18 # 
?A£Jflv**i8fflHl>LC£frV\ fffl&tiJrO^UsH-K 
CO'jy^— (CH 2 ) 7 -NH 2 lC7^-fe7'^-fe«B0DIPY 581/ 
591£tSatffclWfo*#HU:. 4»£NAP-10 (7 

[0109] >**-ft**»ai : fney^r^^fai 
u muwwMMzmmLtz (*viz9u*i-yb 

*§&) . lmg^BODIPY FL-Chloride (Molecular Prob 
es*t USA) £l00;uLcODMF£?gj|?U WE* »J ^5 7 V 
Y B?§?8l 1 M NaHOfe/NaaCQj A7 r-150/xLSrJn 



-(CH 2 ) 6 -SH^H^- fe^BODIPY FLtlt^S*fc. 

[oho] jammm • fnera^NAP-25 ( 7 r 

f-$>HaSfc:tWEr^-fer^-ft3l5BODIPY 581/591$rSS 
fe^BODIPY FL*f«nUfc*flS*0tt»7 , O-A *& 

j-Yxmtixmmztiti. 

[0111] *awo8»Tu-7*<*>iaKi» 

th-C2 6 0nm<^t*«i&tSifcfc:J:Off->fe. 2 
fc, if£7°n-7*(cowc N fl«gfr£HHvC6 5 0 
-2 2 0nmcM^0X#y^HT-?£*£3l. BODI 
PY FU BODIPY 581/591. DNA<0»iR36*JbSik*« 

[0 1 123 Sris. ±IB^iEffl^ovh^7^-co^ 

?Sli}y/K> hA : 0.05N TEAA 5%CH 3 CN 
SifiV^hB (/^y'xyh (gradient) ffl) : 0. 
05N TEAA 40%CH 3 CN 
*7A : SEP-PAK C18;6x 250rai 
^ajjSJS: l.Oml/ain 
ffl^: 4 0°C 
mm : 2 5 4nm 
[0 1 13]HS6fia|2 

T 9 ±79 -fe*B0DI PY 581/591cO^MiiL7t7 a n-7'. 
_( (5')cca (BODIPY 581/591)ttg agg gga tgg ca. 
(3*) ) (a»7*n-7*2 ) : 5 ' *«£7)U 

tF-t-fe*BODiPY FL^aatr*»fr^*<jai«4tt 

itrn-7* 1 i: ttfTC^A b/c . 

>'7— feUBODIPY FLCO^^L^rD-7* ( (BODIPY . 
FL)(5')cca ttg agg ggatgg ca(3')) (^KTn-r. 
3) : 5' *SSgcOU yMmiZ79 -b7*^-f&^B0 

DIPY 581/591-C^irrS^#&l^<tU'HiSit7-n-7* 

[o 1 14] mm* 

PWMSC0^« : i9Ktf>* 'J 19 9V*1- Y <7)£l$Lb PI 
^^LT. (5')tgc cat ccc etc aat gg(3' )^rl>tSS 
ge^JO^- 'j 3% 9 Vitfr Y IX . *%<KOfl»^E 

[0 1 15] 

|Wfttt»C*»!B^>7 , o-7**A>f 7-U r^f XS-^R. 
f5^com3te^jKlffilS : ( 10am X lOma ) ( g*4m 

L) ^500/zL^»?g (120iM NaCl (^MS30mM) . 120mM T 
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ris-HCl(^jiS30iiiM;pH=7.2) S-SsJdU mzU60uL<D 

tfxfflfcro-ri ^^{i^itro-7 r 2 do/iM) 

<earn-^«e40nM) mm. 3ov 
iz$mix%wi%zz**>Lt: (mimg: ■. 490™ 

<&■«) ) , jffl^«3K** : 580nm (8nriH) . 

tz. *vxneiaiLX*x**yLti. owe, &&£3 

$t\ :^-f^«J^-tr-> 3 > (HYB) 
(S)®4 9 Oinu) 



V2izjkUz. mvut^y-tix. mm 

ftffitt (tt) «BWffflra^5AfiiftflKISIISPCC-7000 
£&fflLT-fe;K7» (j») £*!l»Lfc. 

[0116] 



[0117] 





HYBfJ 
(G0°C) 


HYB& 
(30 TJ) 


mxsmmm 


mm c%) 


+ 


24.82 


4.10 


20.72 


83.5 


+ 




0.b'5 


-0.04 


-107.8 


hyb : *--> a > 
mmm/P^ :HYB fjrf«3fe&gflt- HYB 

«2: A>f^rj^ .S?~* e > (HYB) flif&<0 5 1 OiMfcfcMJS^ftSLR^ffc 
(®j®4 9 Omu) 




HYBU 
(G0°C) 


HYB& 
(30*0 




mm o» 


+ 


10.5 


7.8 


2:1 


25.71 


+ 


55.56 


9.6 


45.96 


82.72 



hyb : »-< yyy-f ■g->s> 



[0118] mi fcfcUTtiT^-feT^-feSBODIPY 5 

Cilii, ^B?ro-7'lHiiUT<+. h*-f- -ft* 
T'&SBODIPY FLfc 7?-feT? -£ST'£l>BODIPY 581/ 

lizZ.tizi&i>0)X'$>$>. -1rt$mTa-7'2X'ltft 



[01 19] vvrru^^-^gy&Kfcivt, 

m&i&^zmzLtztzfrxb h . 

[ 0 1 2 0 ] $k2frt>imaZ k 4W4 : A>f 7 "J ^ 

mmconm&cohMzsmixmmzm^zktfhfr 



m 9))0 2- 355084 (P2002-355084A) 



6. Ziili. llzts^Tte. H^-fe^T' 

&6B0DIPY Fit 79*7? -&ST&&BODIPY 581/59 

[Oi2i];WXJ^-t'-^ 3 y&fci^vc rnst 

rn-^i+wm&nmmzts^T. m*azm&i 
ztizx'o. FT-&%tfGc*m%&mzmi8.Ltzti 
&£fc<7)1iizw& UztzfrX'b h . srxo-x 

3+&^®0&5^Jgco||iU&tf>t>tf>«:. gL<^ 
Lfc. CfUi, t^i^vfXyX^XUr^tCcl: 

o , ¥ T-mtfGcmmamzm ikkmz % & 

llfcfcWM. mfcJ:lX2>K>#a>S«fcofc. * 

»Pi<o«KXD-xtt. tjwaaw^w xj x-r x-rs 
Kx-^fejtf7?*x*--fc^«m!fc&*&fc 

CO 1 22] Hife0"J6 

(5')aacgatgcca tggatttgg(3')&&igg|B?iJO;ni =Tr 

S3 :M'/'J^'tf->a > (HYB) 



KX-fi*fc LTBODIPY FL*H»U mm®®. 

KBfcvvf 7 y ^ x***aiDjtf>«Rxn--X4 £ft 
SU:. Si87 , n-7'4aTE<oaBi**Lfc rBODIPY 
FL-(5')ccaaat(X-Rhodamine)ccat ggcatca tt(3')„ 
[0123] Jtf BiWtSfflJSRfcfc . 

*»ii7D-y 1 fcjtf 4 ^nLflfftfc&Ai: 
g»xn-Xi£, fcit/SA^Bfc8tRxu--X4_ 

w x u x>r xs* Jt^aK&osbisiaaie : 531* 

;K 1 OraX 1 0mm) (^ft4mL) £5 0 0 imLMWffi. 
(120mM NaCl ($|?iJK3 0inM) . 12 0mM Tris-H 
CI (*&t£3 0mM; P H=7. 2) fcjgflllU &K14 6 

o/*L«5«aiaR«**aainL«B*Lfc. 8. o 
( i o/*m) *a*aanLT («rxo-xi*««4 on 

(Xo-X 1 : mMjmg. 5 8 Onm ( 5am) \ 
XO-X4 : g|£ftJt« 6 1 Onm ( 5nriH) ; HftjBtt 
% : 4 9 Onm (8nrifl) ) . owe, Sl3fc^ 

uz&mmiz^x&rnmA&xvBv&mm 2 . 

CO 1 24] 

BU&©5 8 Onnt=ty 610nmlCfclt 
Onm. &#<D@|j@4 9 Onn) 





mm 


HY8|iJ 
C45X) 


(45*0 




(96) 




0 


110 


108 


2 


1.8 


580nm 


20 


107 


67 


40 


37-4 


SA) 


40 


1.01 


30 


71 


70.2 




60 


98 


22 


76 


77.7 




0 


80 


85 


- 5 


- 0.6 


61 Onm 


20 


75 


50 


25 


33.3 




40 


80 


28 


52 


65.0 




60 


76 


18 


58 


76.3 



HYB :Mr>JW-J'a> 

Sft&flSfefca : HYB fu3t}fei&8fi - H Y D^ffijtiafitt 

mm : «^jsss^a^YBia®*aaffi 



[0 1 2 5] 3*3*>£>#frl>J:3^ 5 8 0nm£ilX6 
1 Onmtfctt&^ft&gfi, /wxyy-r-tf-v-a y& 



4 9 0nnK7)i§£, 5 8 0 n m^*StKI4*fK8«)Xo 
-X 1 0 1 tf>T* 0 » 6 1 0 nm<7) t, <7Xi:fcf|BHtf)Xn- 



BiWWei/o vc *> . *&Mimra-7b turn 

[0 1 2 6] 



(5i) int. a. 7 me? 

GO IN 33/566 
33/58 

(72)^BM JHf 

&WJ&o<«r?l>*l-i-i «AfTiftifc 

(72>»W# SUE* 

^mo<ifrtjmi-i-i 
<ji)wm m mm 

a2mm mm m. 

mzm^immmwm 1-9-8 stitx 



(S0))02-3550 84 (P2002-355084A) 



F I (##) 
GO IN 33/58 A 
C12N 15/00 ZNAA 

m^SB^fflumttBa 1-9-8 gutx 

F?-A(#i#) 2G043 AA01 BA16 CA03 DA02 EA01 
FA03 FA06 GA07 GB07 GB21 
KA02 KA05 KA09 LA01 NA01 
2G045 CB01 CB17 CB21 DA12 DAD 
DA14 FA29 FB02 FB07 FB12 
GC15 

4B024 AA11 CA09 HA14 
4B063 QA01 QA13 QA18 QQ42 QQ52 
QR32 QR56 QS34 QS36 QX02 



